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(54) CUTTING METHOD OF NONMETALLIC MATERIALS AND CUHING EQUIPMENT 

(57) Abstract: ' ~ 

PURPOSE: Provided is a method for cutting 
nonmetallic materials, especially glasses, 
completely by forming a crack through two times 
heating and quenching processes using heating 
beam and quencher. CONSTITUTION: The cutting! 
method comprises the steps of: forming an initial 
crack on the edge of a nonmetallic material, 
gtassdl). by cracker(12): heating the glass by 
irradiating a cutting line with a first heating beam \ 
(14) from a first optical instrument comprising! 
laser source(l0.6micrometer C02 laser), mirrorj 



and lens: primary quenching to form a crack by a first quencher(15). wherein the quenching materials 
with high specific heat and thermal capacity are He, N2, He+H20. and H20+air; irradiating both sides 
of a scribe lined 8) with a first break beam(17); heating the glass by irradiating the scribe line with a 
second heating beam (19) from a second optical instruments secondary quenching by a second 
quencher(151): irradiating both sides of the scribe line with a second break beam(171); blowing air 
under the glass to cut the glass completely by lifting the glass. 
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(21) #«tiS: 

(22) f-«^^> 



10-2000-0042313 
2000^07^24^ 



(71) #^i°J 



^7) -fr^lAl al^*720 



(72) ^'84 



^ 71 Al ^'aT«-<g f-f-963 - 2'i! M-^-a-a^a 01-4SS2 1 * 1 03Jt 
^ 7l E-8-?l'»'luL«*720«'il 

^7lH^iiAHftgijL,3^^^g^^oVi^Sl29*1501i 



7>^€ 1*1-39^ (quenching)* *H 3«S-fr "tt-flAl^laL. ^7] R^o] ^^o( 7l|2*}7V<i 

•ai- 2:A>*|.ol 7l-<iS).jil, ^7] >^2^7}<A^<H SjSV*^ zV^Jfl '^Z^^^'i «>fe ^"fr 4^ O.S 



-^-^iv jL47> 5a»^. 
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Hl«r £1^ Hl^# ^AIS ^Bfiflfe Stfl, 

I. 11 : -frel 2. 12: 2:71 3.^n 

3. 6 : 4, 14. 19 : 7V<aia 

5, 15. 151 : (quencher) 

7. 17. 171 : 8. 18 : :^3L^o]^ s^-y 

>:f. AV^ fl -.'Vi- ''H'H 

«r>:"i r-. i^i-!-- -I v:- H' .n Ir- oM? 'S-e^iTi -ir- 

TFT-LCD cl^#^<»l ai-fil ^li^l^oll Sa-H-'l -SCCelO^^s) -g-^*-?-^ ^oll qj&:S\ ^^-ell^ 4 fif-Sl 3.7M 
olei«ellol^S)*A}*«l-fe*ei)S) ^fel 

oiBi^ « M^Bi-mji 5afe s.^o]t^. 

s.^<^^ i-a- m-*^ -freioiji. 2^ -freKD^l ¥oll # ^i:He^olH e^<ii(8)ol Ala^<^|fe ^foq o>o)aa a^(m 

icro-CTBck)* itaBtolH. e^«l(8)* ^#7) fl« i7l 3^5^ (initial cracker)«)4. 

'*7) Af^ivoj 4^.Ei(i)i. =il««^fe "jh-a-i- -aigt^^. 

st€- -^i^^i^on 71ti«<i ^<dm -freKDfe a^'ac^l^ t^*71t^<hi ^*^<^ s.^<^m si-^h •s-*^ 
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••f^. 2:71 3.^n(2)?h ^^{1)7} 5afe M)^4-!i-3l(l)sl di3.s\o\S. ^°A(8)o\ ^]^^^ 

7>"g«J(4)*2:A^«^7^| SlOj 7>^Aly4. 7>'i«J(4)o| 2:AfS)fe ^oflAi 7jeJ# ^ ^7] ^flSl( 

^a^lCSjofl S]«l-al ^»'(|7>-g-A>S ■fr2l(l)fe7>«iSl5aci-7V^^«1 ^^S\B.S. -fi-sKDoDfei^ ^^^ISI 3?^ (Crack) 
o] ^-^jSVo^ i3Bl-o]a ettl (scribe line) (8) ol <»1 ii3e^-o]H 2l-t!(8)-& 2:71 3e!-7l(2)oi] Sl«Voj -^J-^^^g 

"Has aaisi |^^^^ '«'1iS4. 

^*1{5)sl #lo|fe 34 ^-g. ^a^7lT'(6)7V ^^«H iae^oju 401(8)01 f^^^ o^&t^ «e«|oiaHg(7)# 
5Ai.«|.<.} 41-4(1)* 7F"8Ai4 >9^^oa s|«H -freJCD* ^^^]m. 

o]^H 3.^ ^ ^aafolJi 4^(8)01 -frEKO* ^^«f7)l J^4, -S-?! i34<>m e^'iKs)"'! ^7i4 
=a^slcl4£ '1121^^ *«■ ^'a-a^ £«*b1(1)# ^1^471 fl4«^ ^^^oJa] i-alaioi 

oieltv 4^4 1-eiaioa ^-i- 7V4'=i -S-eKD^ ^^^4711 13^ 71-471 71t17> ^£.4711 si<H ^'S'^^si HI 
^*7V*7>4«VS14. 

£t}--fi-2l(l)°fl #sl4^ «^7^4°l ^^^471) 4s.S-fi-4(l)^ "^^a^ ^^l ^^«V^1 ^oj- ^'SS -fl-aKO^ ^# 
O.S AV^44 *4fe ;a4.7> $o> 48^Al?l^ £.?loi 4^(4. 

014 ^o] ^8114 ^e^4 -tlSl-aol ^oVTFT-LCD4 >«-»^ol *BllSl 7l?ll4ol ai34<»l^ **lo|| "1^ "D^ 

tjj ijJi;; •^! "j. ;vi;-. 7| ■;:.; ■?! 

44^^ ^ ^ -^714 ^^47] 4^ ^^£Ai. ai^^ 4^47)1 ^^}47l 4^ ^'S ^ :i 

^^«^7l *1^^«>]4. 

€• ^-a-t •S-714 all«47l 4«^<^. 

•8-21 f-4 Hl^^ ^S4 ^'Ei4 Ai44fe *<ki ^i^^ ^4^ 0.5. ^7] nai-g- «gA^4ai. ^^4^ai s>^ -t!^ 

44 'fll*l-7V^»J^ 3iA>44 ^s.^ 7^9401. l4'aoil 4*^^ 7V<g€ l^^V^a^ (quenching)-^ 4<^ 3 

«-«a14jI. '*7l 34*1 -^M ;»ll247F«'8-i- 2:ai-44 mi^^: ;<i|fi# 7>^4i. ^7] ;<a247Hwgo(i 4 

*li4«^ ^^-Hl aa|ol 4t!si "^^oj H.el]<>la«-S- 2a>4« ^^o] 4^ a:44ol4. 
5. ail24^^ :^<iti 3.^0] ^-^^ ef^^ "S^-fl a efl4ai}-g- iAl-^ 5514. 

^4 « ^oiaiy^ 247l-"a'a4 *«^7l^^o^ 444 2a>4^ :^47> t>^478 4ji 7V^a:*ol 

a ^'2:4 alf'rarJflS.Ai iH4*lH M^^cja j«lel7> 01^4^ u]^^ ;,]]s.4 ^'cJ^* 44 *^(a!K) 
•i: 7>4<^ Bl^^ T^s.^ tfl4 A>a.o^o.s fl^ 401 ^,ev^ 4^47B o>-9-b1« ^ sl4. 
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Bl Jl 7^^'a•i■ a-^mof »l|fi.# 7>^«Vj1. ^71 7}<i^<i SlSF^I 7^^« ^^ofl ^^(quencht 

ng)-fr H«i* tt-flAlylJi. ^71 3.^0] 7V«Vfe «l^^£ 

01*711 SI-'S ?>^« ^AIS ll'S* A-fral »^ « ^ 5a4. 

a^V. ^a^S-S aJS.«(| '^TJI S|ol ^^?ic^ «^-<3<&-g- nl^HS -tf7l 2}- -foil iS!^ :««7l 

«m #4. 



±71 a«|?14. «'a*^B|:a 4fe -a* 44 >«i*>7V'i»a-8- aA>a^^^ ^3.9 7V«i«|-fe aiii*V7><a *«l-7i?-4. 

^71 ^ll^V?}^ ^€^71^0)) 7f<i^ :^^o)| ;*lll4^!^ (quenching)^ 44 3®!^ ^''I'^l?)^ ;«lli4^44. 

7) aajol t'a^ ^247><iU* 2444 4-&# 7>^4& >fl247h^ ^47ln^4. -4^7) ;»ll247}<iUoll 
444 7l-<i« ^€-01 :«q24«^-i- 4fe ^Z^M^s. oi^44fe 4^^ sga ^^^4# M*«4. 



at!r ^14?!^ 34<*1 "^^S^ 4^4 '»^<fl a Bflola'a-i: a44fe « Jfl4a ^471t^4. ;^24«^ 3^ 
4 ^^"-m 4il4 "^^ofl «.i!il43'a-fr 244fe « B«I43 *471t^ 4 "B-f a:#4?l "l^^ ^a4 ig'a^ 
m €4. 

^14^^ *4 « el|»la ^471t^4 ^247V'a *44t'7> *^4^ =»*1 ^^71-^4^44^1 7><gjLt-o1 

^4. 

«^^47lfe ^4S.4. it^344^ 5J «.4olH 4sl7l- 4^4^ 4## 78^4 ^'S-a-i- 44 
*^(!eE)-& 7^44 >y-4 4#^ 4^ {+£<9=^s ^tJ 4fe ci 4^ 4 A44^ 

sua ^^^47F €4. 

a* *«34 ^4fe. 4?^ 4a4 ^^^] 444fe ^"a-a- €4^ 'S-^.e.a ±7] «'^4fe i?! 3^ 
5H4. ^'^4313 4fe -a-i- 44 7>'aw]l- iAV44 4-^^ 7f<a4fe 7><g ^44^4. -S-?] 7>i'g<»i 3^40^ 
7>'a€ ?l^(quenching)'& 44 344- ^^44fe «*14. ^4 a^4 ^S-H ^El -f^f^ 7f 
4fe -^t^^o-s 4^'»14fe 4#* 78SL ^«^4a j*I|*«4. 

-^•7) ^sHAi jfofl « 44aHJ-i- 2:A>4-fe- H.zfl4a ^4'f ^-i- 4 S^fe '«4€ 4^ S14. 

^71 4 iffl:^ :f o{| 1-^^ 444fe iffl^ «^ 4471^ 4 Jf*'84 Jt4 •8-447a ^ 5a4. 

5.^ 4%=4 ^"e^ 444 ^4 4 =9-4^ 2^5.3. i7il4 ^^tflofl ¥4^ -a-e14 4. 4efl4 44 44*!i t= 
5a4. o]*?)! ^±a4 4. 4ell4 •ff-el«11 4« ^el?} ■S-4'^ 4-?-4« Sls.£ ^S'ctsl ^£4 ^-^44 '«j'i>^d4 ^ 
^«4. 

(-^-^14) 

«»14, ■& '^'^4 'a44# E'd'HI 4444 '*-M14 ^'i«4. 
H2fe «■ faofl 4* 444 =8-4# 444fe £^44. 
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* 4-§-«Vfe -fi-E) ^'Ji^n ;a<H ej'^i -i-^^-a- ^^^a-svcf. <^^] ^^'^ H<^ias. aai-& ^^^^ 

-7)^ aai-S- Dfojas aei^ ^7\s. t^^] n t}<&-i- ^^8^?^| €4. :i ^i-tisi ^^t^l € 

4. ^7) a^?1(12)fi) a«|Sl '^'y-i-^^^i^ «(Tunstenwheel)ol4 4°l<*V€-H Kdlaojondw 

heel)4 <^1# Z*lf*o.S. (Motor, Cylinder)^ olf-«H^!«^. ^^IM" 4«>1<»>€-:H. «^ -fi-El 

(ii)si ^^I ''Has 3«!-i- >«^jAi7U, T'#7i^fe •a-e|(n)7> ^v^sjol i7Hoj 
T^-&>^l?i •fl-e)(ii)£i <$:^] ^A«>7ii DVo)as 3.m ^el7> §1+^ >&7| s-l- o| 



^1*1- 7h«g^(i4)^ ^«^7lT^ofl s|«^o4 SAVSIfe ^3.3.^. ^-^^ 7>^S1 S.#-g- itaBfoia ej?l(i8)* ? 



-*7| 7^1^} 7F<a'a(l4)-§- a^VsVfe ^«h7l^fe eflel^€(laser source)^ i"! (Mirror) =IS\3. ^as. 
4. ellol'^^sl -51^^ ^e1«1-jL;«f l•^2^ l-y^jofl s]^ a^S|<H^'>> t>4. ^^^^S -frslfe^ 10.6/ffli 

?8ol^# 100% ^^8^fe -y^^ 7V;5!4. 4b1-'*1. ^^<^ I0.6m^ C02 ellol^l- 4 
^^4. a^, Ello);^ ajs} ^>S-(Proflle)-i- 7ff 40} (Gaussian) "il:7) ^88*) sl^ tE 

MOO as. (mode) S- 4*1i4. 



TJl *S'^'<\9]7] fl«84 DACLE - DoMWe Asymmetric CyUnder ^2^1 iL4iCElemem)« 4-§-« 'r£ 5tl4. 

-ffel(ll)7> -l-iN^lfe 3^'atl^(Wo^k table) Sf-»«}-7lTiS) o]^ ^o)^ T^f^Aj^i^^ IgAS ^4. 

^■a- •&^7l^ (^2. Mirror -S-)!" jl^Al^jji. aj-^ ifl (TFT - LCD ■fi-3))# X. Y. 9 S. ^^o)fe ^o)4. 

4^ '^•a* ^'SiflCTFT-LCD -fl-eDfe jl^4^U. X. Y. 9 S ^^l^lfe ^ol4. 

a* -*7i ^ ifig* ««'A|fl[i ^eiia. X. 9 ^ Y^^ *«^7|^»« -g-aj**! -frel* «-b1 
%t S14. 

ofll. ;i^7l -f|-Bl(i i)-t 2* i7l|«H '*7lSI ^^71t1(3. 6) « (15. 51) f-^i- a^'atfla) "JoflH 

n^no^ ^. «hsl *e)(ll)« «»«^4 *|e) ^« ^ 5tt4. 

E^«II4 ISfc a||i:a>5a*1(quencher)«>14. 

^laoll Sl*|-o} ifl^o] ^-«^^ 5l|o|;«] ly^^HjoJ ioo%-S-^«4. "II -fi-Elfe ill ^ (Thermal strain point) =1 
^Z7} '^'S'SfTfl €4. ■&E7V ^^Ja Zj-Al?!^ -f|-el<flfe ^^^V -SrH^H -|'^«^(High 

thermal Gradient. ^ e£^>)«>l "S-flSl-Tll ^4. ^]^^ ■SrE^ ^-aA]?]?) Af^s^of ^o] 

;«fll*>iei*l(15)o|4. ^1*V^A1 (15)fe f-^ ii#S) <gE«S T^«ja4. 

SE^ Alll^>^;H(15)«i|A| ^Al-j^fe l-^£4fe He. He + N2. «■ + *7l a|.^s^o1 ^ ^ 544. o)e|^ 



s 
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^li^M^ (15)01) ^^<^ -i-^-S-::! ^^-i- 4^*9*^011 -fi-s] K^'^^^ >ll7l£i<H<^t 



ig^81-ji a ^*V<H 3a|ol ^^^S. ^tas^om e^?!(i8)4- ^-S ^.s. ^e] (n)?]. ^^^cf. 



i9fe ^2^> 7i-<a'{j o.s.Ai ^7] 7i-'iwj(i4)3i- ■a-'^vsi-'^. 4t> a <8^oi ;Hii*} 7V^"j(i4)4 ^21 ifl^ 

^ sj^i 5!I4. «>lfe ■fi-5l(n)'»l| ^i^V «^oiaU(i7)4 ^2^} 7>'a«d{i9)§ SFM-sj ^'^7)^011 2)«1-<»1 f-^i^ a/} 
SI-71 ^SH o^ ^fij 2:^Sl-jl ^fe ^0)4. a «i^<»l3'a(17)4 ;^12*1- 7>'i»a(i9)ol tflsf jiel £<8= 

^ aV£.# 2:^«4. olfe e8<»l^«olI^1 SJ-fi- sS2^# ^1^ ^^-i- <»1^«H -fi-aldD^ a4*}7n €4. ^ 

em H.e "js) m. 42^-^1 'a'S^- °ii-7i ^sv^i «£i ^-^-i ^-^-^ 



44 yv-i a-i-o) «>fe ^a4fe #4. 

15l€: ^2^} tl^S-M ^7] ^l*l-7?Al(15)4-S-'a« 7]^S. «4. 
171-6- ^2*1- osAl ;4|ia> «.ej|ola^ (17)4 «4. 

^J«.i^7iJif ^€-ia4«l«8 S «BII«>1'8 4^01 ¥4ai-S-3l(ll)# ^"atfloflAl ;«ll7l^ nfloji. S44 ^<atflsi 
^oflAi ^7) f-i-f"a4'a ■fi-2l(ll)7H-s^ i:34olM 4^1(i8)-i- ^-a^s. it4 e-el'^ls'l^fe ^^o) ^fl 

«4. a^!■'i^7l -^7121 ^^ofl s|svc^ 2!^^cllo^lAi -freidi)^ ^4. 

4'*4 T^-y-a- 7V?i ^^^AH a|tv 41-44 ^i^U-^oll 444 'a'3^4. 

4-<d 4<a4<>ll ^'a-44*> « •a-4(ii)* *4 *fe4. 4 44 4^<H|fe e4«|.^i a* 

■frBl(ii)7> •fr44fe 4^4fe £444 t^*71t^o1| ^^c^ E2<H|4 -f^^s ^4'a£.s. 4*^4. -*7i ^^'gt|l 
^■8-4(11)7} 4*44 44«"llol| £444 t'*4^'»II 444 2:4 a44(l2)7> vH^sf ^7) a^?l(i2)4 
«4 -8-81(11)4 $84 ^*<>ll *4 *4(ii)4 «i!4 ^^<^ > £<»4 * ^ 4ol3S. a4-& «4. 

4#44 ^44^«>ll 444 a44fe 4i4 7>'a'a(i4)4 ■fl-4(ii)# ^^-a-fr ^^±s. 7\^i}7i «cf. 

4'¥7(1 7>'g^ -fi-Eidi)^ ^i4«4(i5)s. ^4 1-. Hef-ol S'Aj-siof t^«|.?i| '5444 zi <S*^S344 
€4. 4 a^-fr ^4 a4 a44 (iz)"!! 4«- 44as a4 ^4 €4»ll 4^ ^-^S •£■£44 "SiV^s 

a^ol iiia44» 4^(18)4 1^^^ 4i4 «e04a'a(i7)4 a:4«4. 4i4 «.ell<'la'a (17)«>1 s^^y 
€ -e-eldDfe "8^4711 4fe4 4 344 «ll4>fl 11^444 44£ 4 ^l* 34* <8^jm 
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.;^^bH isel-olti s^-'a(i8)^ 4e1- ^2*} 7>^^(19)«1 jt-^IS^-. ^2*1- y\%^(l9)o^ sl«H ^Ft^ -freXll) 

>^7l :»||2*> 7)-^^) (19)^ 4l*> « ell<»l3«J (17)4 ^Aloj 2:AVs1o1h #4. ^aJ^H] 2:A>i^fe ^jo) «ms| 
7lT^°l| a^V7V oi^oizj ?ifl)|7f Sl"1 3:*^*flAiH -ft-EjiHif. 

^2*fiai*1(i5i)ol| sis^oi 2s^a^»l ^-y^-fJ-BlciDfe ^^en ^2*> ».4ola^(i7i)«l a^^ol M^oia7V 

f-o-s. *7i# ^<a«^<^ -fi-eidi)* -i-Bj ^laevoiH Bt?i(i8)-i- ^^±s. ^^7} ti^. 
^^a. •fre)(ii)# =a^8^fe ^s-'geii jao^^i, ^h.ai ^7|si sl^ it;j-g- k"^. 

7FSVfe 5iE «.«llola"J ^£ ^ -foil ^s^^^ 1*> a ^7f«>fe ^£ #4. 

acf. ^-a- Al^fofl 2)i|<i| -frejl- ^ 5!14. 

.i^l 

01^4 ^ ^.g^ 7>^2l- ^^1- 2*H ^A|Sl.a^ -a-e)!- n^m] ^'at ^ ia^^. # 1*>S1 7>«g2f sffl^ 

tv^ate 3^-& -B-e|si 'S^sl 20 - 80%<^ z^s] 7V^4 ©.s. -asM -^e^?} 

*i n^^^ Am sac^. 

J*V ^ellola«J4 2*> 7h'a^-S- f-AH 3:A>«}c.s. ^i^lssj. ofstal- ?^'tt*^7j 71-'^ JL#-i- f^Tll 

^a^s -fi-Bi* ^mpi ^««*7ji ai-°i 4fei# ^ej7i "aTii JL^^7V sa^. 

2^«.s. i7ii?! -fi-aifi; «^^. a)^ zn^^ i^bi* ^ s:^?^ 

(.'•.71 J^-i"-! 'f' Vl 
1. 

xflasi stftol ««>fe ^^Slss. A7i a^-fi- 'S'ljei-ji, 

-a* 4^^ ^i*}7h«HJ* 3i*\*^<^ m1^# 7>^su. 

1*>SJ«« S1SV<H 71-^^ ^e-oq l*>sa^(queiichlng)-& «H a«!^ ^-fl-^-l^ljl. 
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^7] ^2*}7}<^^^ci si*>oi 7>'as ^^<^ ^2«v«^-& 

S-fr Ml^* 

^fli^sa^ +011 aajol ^iJS sf^lsj <*^«>l| w.fi|ol3«-fi- a-^Mfe 

9j-g- OS g}^ M)^^ 

^24^1^1 aa?"*! 'S'fl^ El-^si »<}=^ofl M ilola'a-fr 2Af«vfe 
4. 

>1|2«'>1| SU'H^'i 

^2^V^^ J?^o1| ^-^^ ^91^ «.Bfl<>laiJt-2A}Sl.fe 

^4- si-fe Mi#^ ^e>8-«a. 

«T^* 5. 

51* al?^ ;<9a 

6. 

Bi^^ 

^f-^ 7. 
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•^71 aajol ^>9€ ^^<^ "U^s. 
8. 

9. 

^ m m ^^-i- 

10. 

51* ui^^ ^^.^^^a. 

11. 

=S'a«VB^ui {!* 4i* ^i5}-7>^«-fi- 3i*\^<^ Mi^^ 7>1l«^fe ^1^*7^1 *«^7|^^fi^. 

-8-71 ;^1*V7}^ *«^7l?^oi| Sl«1-o^ 7>^^ ^l*>«^(quencWng)-& «^'^ ^-^Al^Jfe ^^l^M?^!^, 

^7] a^o] t-^^ ^^"^i) ^2:*>7f<a«a* aAVs|.<.^ a)^^ Tjs.^ 7><a^r^fe ;Hl2*V7><a ^«^7l^lSl.. 
^71 ;«l|2*F7><i^o|i s)sv<^ 7V^€ J?-«-oJ ;»l|2«>«^-& ^2S>«*lS 
oijp-oixife 9i* JI-'S >8a ««^*|. 
12. 
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3.^o] ef^SJ "9=^»l| w.e»|o)3«a-a- M.eflo|3 ■*^^7l^■l• 

^2^^^ 3.^0] et?lsl -tf^ifl H sA^sffe aeflola ^^71t'# 

ci 4^ OS. ^'a=8-^. 

14. 

j«ll2*1-^!^ -f ofl a^ol ^-^ja ai-?!^ •tf^ofl y^ola^l-i- a.^oia ^§-^71^1^ 

ci Bl^^ ^S. 

15. 

^i^ssa^ Mi!floi3 ^J■fl^7l^^s^ ^2*1-7}^ ^«^7l^■fe ^^7|ti»! 

51* Hl-^^ ^& ^^^^1. 

16. 

17. 

Alas] ^^01 Aj^sife ^0)1 ^s-^AS i7| ^7i a^s^isi-. 

^laav^ ji si-fe -a-g: i^e^ 7>«a«ij-g- aAf*>o^ ui-^^ 7ijs.# 7^^«^fe 7v<i ^^7l^s^. 

'«-7l 7}<i?Jofl SiSVoi 7l-'a;a ^§011 (quenching)^ H^-g- ^''J^lflfe ifflAl«if, 

-^■71 a^oi "S-a^ -^e-os -^-ei *»j-* 7}*^^ *«{}4="(J:as 

18. 
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^7m«\ ^2002-0009070 



if 

19. 

2^ «^ Jf<Hl ifl^ »S* *S 
20. 

^7] '^n^ z^£.S. S.7^i^ 54l*1t«ofl ^c^s^ .fi-elal 6>efloD z^^^ »>ch!| «fl*ljq<H ^1. *fzB^ ■fi-5l»« 
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